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(54) HELD EFFECT TRANSISTOR AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a path for 
discharging excessive holes in an SOI-MOSFET while 
reducing a parasitic capacitance. 
SOLUTION: A semiconductor layer 3 is formed on a 
semiconductor substrate 1 with an insulating film in 
between. A gate electrode 8 is formed on the 
semiconductor substrate 3 with an insulating film 7. A 
semiconductor layer under the gate electrode 8 constitutes 
a channel forming region 5 doped with low- density impurity. 
A carrier path region 12 with its surface located below the 
surface of the channel forming region 5 is formed with a 
given width in a region that borders on the channel forming 
region 5. and the carrier path region 12 is connected to a 
body contact. 
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y- Mi:^ST<o-gi$(o®«^lc*^v^-c^4. m^±.^m^<o 

B. S.t/y- hm<STtc<4B-t-SSl55J'Srl^<'>'t< 1 1 
-«H5W^BJ«f-*^»+S^^±aFl!«Ero&Bi»^ 
/HK^€a^iE«rJ^$fiKL.■CV^5^^4^■^S^^^:e<OSffi^3l:BJ; 9 

EffiBJ: "3 'b(g:V>ffiBi;ifl^fife$nTV>5»«r1fSSt-r5 
[Sil*JB4l SK:\^^y-^-«EK«S«Srti»fier5Sl^ 
SSJiW^ffiiofitBA^ y- hm®roTlc{4B-t-2>«asi^i: 



*t. y— h^ii!!i^e38sixfc'>'fe< t t-fflwm^icjsv 

tell, SKi|£^«:Ji«>ll!il5f4, SlK+i-yrgEKIiSJSlc: 
[»*«6] S^:^^y-\r-«fcKo±^iBi:SKy>- 

1 6 ro^5rl^*»^;lfBtg«^>fi;#^*S h 7 if, 

Srifirmi: ■rSS*^ 7 l2tt<omif jams h 7 v^;^ 
[»*:3®9l ai^y— :^/KW Igiro 

j^fig|B« lc:-&Sn5^Sgm2<o^fl:tt^r#-t-^.^*E<ft)<o 

Mi;fiioSa^:fe-(S](c®L.fc4SSB<0'>'i< tt-SBlcSo 
-C fl^fiK S ti 5 ISBffiJc $ ivC V > 5 » S: Itm t -r S SB * 
3S 1 1 0 <OV>-rttA»tJ:E«(OaifS!l*S h 9 Vi^^ 

[ii*:)S 1 2 1 ^!S^^-5>Bt«S«cl^-ca.o^K*-v y 
Tii£!Sffi««?'i><c< t t>-fi|5wg|SffitS5tt-r5ttB»c:, 

iTiSi 1 oWix75»ici5igrom#?am® h7 v-:^;^^'. 
v^■5«:Sr4^f^Si: -raise's I TiMi 2«>V''-rixAMcffitt 



v4*«:1*iai:i-58S*«l 2X111 3JCiEttro«»^ 

5 ®tS <OS S Sr iffi ^ V $ S: # L -C V ■« 5 * S:«Rp1» t 
Sa** 1 2 TiM 2 0 O^SI♦^*Mi|^%<»5«|^^*S h 7 

lfS*«2 21 y -V-gEKJK^ite^MH. 16 

WT:^J-Ji0^sn5^ 2 <o J— 7./ Kw-r t -e 



14. »2 05^mtt^iK'tei**ie«^i-*^*^T''^'''S®2 

-rv^5»*^l*^a^:i-5!«JR«2 3XI42 4tiB«romil 

y r8EKicfi5i-2>iES»-ei4. y-^^/Ku-f^-^s^ 
S£S(0^ffi»4. y-;^/KW"r:^«i«<!:^:OT6l5t-ffi:IS 

-rs(g:«srom2^«s®«tjjs«s;-r3^®.fco (gv^ 

(iBI-fo2>-i«:t*'(Si:'^"S' 2 3X142 4 ICE 

y r8it8Sic*^it5^i^gi5fity.^wB2 wa5a«cj4v 

lig*:®2 8l s^miro«a$fii::»ii5S»4. ai^m2<o 
i-rsfi*JK2 7l5i&o^#ami!b7>'-:^;^^', 

ijfe»«j®lCJKfi!tSn5SB-3}fllS!<oy-x«./ KUW" vei 
^^Itom^^l^M h 7 ^ Wiliig:*te-C-foo T , 

au-cs*>itfxstv 
y- hjfei^^srssit 5 xm t . 

icy- h SrSait 5 xai: , 



'i5:m<D^mmmm^. ai^y-;^/KU'<>'€i«como 



B^(7)Ppiic?^fife^tu^m2oy-^/ >m^m 

3 8 1 SiK y-;^/ K u-f '>>i < 

i:t>2Si:i?gfiKU. SKy-:^/Ki^^>^«£<^^fiii- 
ffigf^mic^y-^/Ku^f v^iScJifl. Blto^^ 

f-i. B2o^att^^-r5^2<o^)K#j^iSiasi--&ti^ 

[I8*3S3 9 1 S^y-;^/Ku-Y>'«g«cfi. '>^j:< 

{fi:e*r^Bi<^y^^/'Ki/^>^?s*E®»i. ^K^^rn 

^i|#i»i!"r5W*«3 7 7iM3 9 <7>fsrix*»i-fEtt<oia» 
[M*35:4ii as^y->^/KW>'®«i-fi. mi 

masRu^±®spt-> *fe)i^^^*6Wb. ^itmm^: CMP 

lcJ:9¥S<b-rsr ^S:4#mi:'r^l§*JS2 9 7!73i4 l 



*M h 7 >- >^ :^ ^ <0 Siat ;^feo 
[0 0 0 1] 

(Silicon on Insulator) 

}tom^^*^b7^^v?:^^l^K-r^)o Hl-«t> LSI 
i: S O I h 7 v^:^ ^ 

[000 21 

2 6 {ZTjk-to 

[0 0 o 31 le^ijiv-y ^i^Sffi. loif^y-:^. 

[0 0 0 41 U;5>U> l68tflE±(Oi|t»ftg (SOlS) 
(soi-MOSFET) -eti. »^®8ltcJ:oT«^ 
OTfcUT. n^^^/l^SO I -MOS FETOS'&S:. 

0 2 7»;i7j^-t-o m^2\tmibih^mitm. ativ^y^^^ 

ct "9 J^i:^) SO I BT-*>5o ®^SBttcJ:or 
«itUytiE?Lli. «&»{*:-Cfe5ffl«)ii^ffi?<bK2lc9SR 

[000 51 ::(OFp1MfiSSi*Sa*. *fcJ^«r^/<>< 



7>'v^:^^-C{im^'r*fc^o SOI-MOSFETOS 

y rS:«i'?l**tt^S:V>o L s nc*3v>-c*i. 
(g|3 0i;i^-rJ:5«-. m^i9immh7:y^J^^(D^mii 
^^-r^^ffi« 1 0 t . -tnS:HtpSI^5>«®«c 1 1 3ft5 

[0 0 0 61 5S^€a«lCtty-;:^/KW>'fiS«9i:^ 
9 2 9 3 M (W. Chen. 1996Symp. VL 

SI Tech.) tc^^snytfliissr. mzzt^^m 
3 o^^v^xiap>«-t*^o 

[000 71 r z.xm 3 0 liiffiia. bi 2 s jiia 3 o jc: 

4t5Jt5B 105-B105' I^DS<7)S:®Igl. 1112 9 f^iS 
3 0«C*5lt-5A 1 0 5 -A 1 0 5'»f®<^lZ:®ia'X?fc 

5o coh^^^i^^^'tt. m=f^^wm\^W:x. i^y=i 

:^SSi±{cJSJ?>i&;^fK{bie2S:^M.-C. v^y^vKS 
3;6SsSlt^n^o OOixy =i>'gJcj1:. 

ji^fifc«tS5S:l*A/-esi:«tbn^»n^ M<oy-;^/Kuw' 
:/«a«c9dSa9:tt'btt6o 

[0 0 0 81 ^-^^^/uJl^j^M^stT^iast-fi. h*6 

mmT^it\^x^-vnm^t-wis^h^^. 

«tli-C«. i^y ='vKJi3li«^fii«l 0 J;0 t>SK 

ji^^^tt. ^^5^fflifg«ce/y :3 v®4^^-ro Si^^^ 
5>SS^^ y =3 4 o±gistc yxy^ -/w KKfkiK 6 ^5 
Ji^fiK^tt^o Cc7):7.f-/uKK{klK6W:LOCOSffi 

[0 0 0 91 ^-c. ±ia«e*^JJcitr. 
1^ tc L o c o s ic J: 19 ji^^ ^ nyci y =^ >'M4:<^ ffl-r 6 

v\ fin^b. !a3 6ic7i^-r«stc, ^^5>Bi^g^;cLoco 
s5^giflg^^^fflLytm'^^c^:i. sh^:^^-/^ KS^fki^e 
%^^m^hm=i''i^m^m^ii-\^xfiiitht- 

[0 0 101 ^T-5>fi6®^<o«g|5T-ll. v 

— hffiffistvy =ivBiJi3i:<75ra<o»i^fitt. :7-f 
X. t^oX. 113 6lci$v>-Cli. S^^^5^RI®«<oMS 



[0 0 1 11 mi-<o:^-(y^i^^m& 

i^mm3t(Dm<oir^^mc3 . C4 «:ffl*sf£ft/hs 

10 0 12] #^flS 57-27068 ^^St^HS 

[0013] -t(7)K5£*ffiiO«t»&fiJeJLT<7:>a -cfcSo 

10 0 1 4] 7^-^^-Si5i:}Smifiit- 
-^-^i^lSiS ( K--X:S3 X 1 0^^cra"2) (O^^^m^^A 

®«c^^Jt^)i:. 113 3. 13 3 4lC7i^-r«jS25M#<btt 

So 

10 0 15] t,fz. ^<D%mmt LTins 5jcis«$n 

jB£bytffl5>t-i9Jtt<bttfcp'' S!m<^^'5ffiL?ii$Jcg|gg 

la 3 8 tci^-resi-. so i®o±icLocos-e/cCv^0ij 
^ tf c V D &t;iJ: 0 Jg^K * nfc :7 ^ -/I- KK^bKS: 

4 9 8 0^<£^m.t^^hiX^o 

10 0 16] iSU/cCd^b. ^^Sfif^tom^a^Sh^:^ 

ftli. mcy ^-/i^vmiVcmi:^t^::it\z,X.^X^ iS« 
»f£»t^±i-6;i tJi^n^.cv^(0-e, ^=^-(0%^^^ y 

[0 0 17] 



t^hm^o^ S.t/tii3 8lc^Ufc?**<7:)«lig<^JEt-S'l<o 

5lS^SE-<So ii^c7)SO I -MOSFETTMl. 

55^Bitg«tcii^^f*:g (SO IB) «iSJ:rt?>n<cv^ ctb 
ii^^5>«t«a«-ey- YWmt^mv^wsL (so i/i) 

to 0 1 81 ffii»i:^»«:ffi«t>l^«l-«<i:6<c 

fi-< ci: tB^if So rtvfjfiSO I -MOSFETO:^ 
t<C:&0f<^— O-efoSo Lt^^L. ^2 8*^bia3 OlwTj^ 

uyti«3Kcofli5t-c(*. *»i:se^yrs:g^m-rsfc«)ic. 
igci;ii3v>Ty- hmis^^^frB (^^5^ss?s^i^y 

VB4) 255±Ttcanci9 . 13 3 3(7)J: 5J-|5^#^or«^t-^ 
t^oT. ^^^fl:;^5/j^^v^^v^•?. S O I "MO S F E 

[0 0 191 (»-o»H) *yti. iiffir<DSO I -MO 

SFET-t?{i. ^^^>lSi?i«c(^^^^*^B (SO IB) *5 
[0 0 2 0] |g| 2 8*^^03 0tC?r:Lytt*5l5O 

*Sicvy 3>H4^^ttso-e. y-;^/KWv^^ 

13 3 1 ic^i-j; 9icy— Ku-f 
5>BI®*S'>y 3 4 JCf6)A>oT y — ^^«i5S;6SSEti/S<^ 
X% SO I -MO S F ET*:*OSmdia/j:t:>ixSo 
[0 0 2 1] wtb^^#;tS^. 13 2 8d^^El3 OIC^ 
Lf::tS*<0«atti. S O I -MO S F E T(^g9f-C*>S 
StRi*5iia*<05S^«:*fijEi-Sf-^t>i?«C, SO I -MO 
S F ET;*:5K(OSEff"CfeS^^^Sco(S^^tltLm»K(^ 

^»^<0(&i^^V^oyS:SO I -MOS FET*:3feoS9fS: 

So 

[0 0 2 2] (^=<oais) :3E^-y y T^s^tti-rs 
m-t. mmt'^Wkm^m^^^\^xtii^<ox. '>y=^ 

Bfc/^So 2 8A-ibl2 3 OidTnbfcfie* 

OS^ffli. ±|5Lyc:<lllCLOCO Sjfe^fflVNS<!:V>9K 

3$-<So 



[0 0 2 31 {-<) iilEUyt^lC. LOCOSfeT'JlK 

c o s jfe ic J: »9 ji^fiK $ 6 g^fk^^ii. mi-mm^^^ ^ 

[00241 if::. LOCOSjfeJClJ:0?l^^*tL5Kfk 

(n) l^OCOSmv\-tmmt\zX^miF'6^mm^i:^ 

^i-^o :L(Ditisbi. o CO smit<Dmii^mf'6^mmm^ 
i'^mm^<^ i^v =' >m<o^H^^S.^^'^ LOCOS 

[0 0 2 61 «eor3gT-»f««iSO^^^«8J^^=3f-^y 
y^:. j}&Kib(0^®^S:Jt2)^tcLOCOSffitc:J:5SRK 

[0 0 2 71 ^tz. m^^mmigi(o^^v =^:ymm^n'- 

^\i^m\zmm\^tii^. rtt(iLOCOS5>WHc*5V>-cii 

[0 0 2 8] iytm^«ii««XMipS<^Si«<^ n"- 

€i«3ft5£ix(cgg-r6;&^ pm(oyftmWi&t^. ^^^^^ 



[0 0 2 91 wttJi. jETL(^5»UaSe*-^iSttfl«E*5tf 

^oLy^i^ ^(Dj^HK^ LOCOS mt(omvt(Dn^^±^ 

W-f-sr fcdSfii«)T!«L<. *fc. LOCOSift^b^iJc 

[0 0 3 01 C(7)«ig-Cf:i^»»OftWS:]E7L<0 

^^(0«iJffiJC^3WiteiS:»A-r5je:^^365te< ^ ifcIETLS 
[00 3 11 m3S,(0«km) 13 3 4*^^)123 

V ^ 9 « it ife ^ 5 ^ # V \ 

[0 0 3 2] zn\'^iEK(D&^^w^mt^m(Dmm\ct^ 
m^^^^'r^m-(o^mii^m\:in'*' tp* jftSKJt 

oT. y-;j^i: KU-^v-dSRtei-S ^^>':5^:7Ty-^ 
[0 0 3 3] v-{'r^^y^m(D^^n-mch'7i^:^y 

[0 0 3 4] ilBLfci^^Kiff^^X^ 
^SJc^L. LOCO SS:^ffl-rSCi:<it< . SOI-M 
OSFETcoSffii*jS?amS:W»li-5t fc m=f''if 



V * 



[0 0 3 5] 

St<0-Cfe5. B|i*»^ *:3B?^i::»lt5^1 officii: UT 

\zf^':ix^m^mf^m\h\cm^^ix. JloS^y-;^/ 
K u-l" V® « ic J; o T fefe * S Itlicjg^fe S Jx-c V -> 5 9=- -ir 

mu-ti)^^ \)^~m.mmi&^itx\i^ztmc^ 

9, X, *^l^tc:^5»2 05S»i: L-CJ4, JfeMtW^Sfi 

\zmis.^ixx\,^i>m.^^^m v y \^i>7. 9 ncw&ir^\z 
R5t. ^t^m=f-'m.\z^x. ^n^m^^^mi^-y^^y 



[0 0 3 6] 

14, ±.?e.Litmmmm^i:mmvx^'>^<ox\ 

SSrJgfiKSn, y-hti;1iiTSlJOi|£g|cft:SJ4^te!^2i«lg: 
$ nfc^-WtSSlro y - :^ / K u-r :^«M« oSl^^b 

h7>'t?;^^ic*3v^-c, '^^^/I'm^mm^cm-t^ 

U I^d-ivT J3 "9 , * + y riiEISffi«j::»4«-atiaS!w 
[0 0 3 7] -eU-C, ^f&m<r>1gS^i^Wzmh'7'^i^^i' 

14, J; •? :g.«j«nc(4. fiSiiBmr^mM^Y y r»eK«c« 

10 0 3 8] 

[Slfefif^] WT»-, *»!«lc#-5«^?5!)mMh7>i^:^ 
*fcl4i|s-^«=S«l±»cji?fiKSixfcit6»l»2 

vmmi k.\z.m%<r>^^\z%im.\^x%^^Mz.v- v 
misst, sg^y- hmiS8(7>iiqfiii(Dii5^»(^^3 4'(cfl5 

fifc^Hfcy-:^/ KU"r:^®«c9 td^^^^^nfc^gi'- 
^ 3(75-gi5icuBfi!(;$ns=5E--y y rssssi 2 t , =^^^7- 



oT, SIS h^vv?^^^' 1 0 o»i. H»;::SlS^-y4i>'i'JJ5 
5 ro'>/i < 1 1 -;^<754Sg|J«-ii* It 5 S IS ^^f*:^ 

m^mt^m sn-m^^ ^ssc 2 o w t*sb»a» h^m 
mmi i--iai;!»»5*-i6iici£?£-r5=^--t y-^-sfti^i 2*5 

WfiKfS 3 <D±ffBS® 2 1 «S|«3pta^^f IC}^ 

5 SrJl^j* U-CV»5 3 OJhtBSffi 2 2 0{£S 

^10 ois^stt-n^So 

[0039] *«eqici^it 5 aigm#S*^S h 7 i^v?;^ 
^1 00^^:»v^Tf4. 1 tcii, LO 

cos\c)i*)mi^^ titii^mmtimm L.f£\,^:itiimm 

•CfeD. /UKIfe^^e t UTI4, ^iJ^tfCV 

1 0 OlcMJtS^^-^Sfl^tacl Otcii^lt-5aS5i|s^^«= 

[0 0 4 01 *«MtCi$-Cffiffl$tt5SO I Jgts 
^S-fi]!*. *6Mk{*:±lcK:«te>nfc¥»«c«S:*L, SO 

oT, ^'ilx.ltfG e, GaAs, SiGe» SiC, Ga 

[004 1] x» ¥^^{t:aro-«BSi4s s i ei^troiji^^flc-c 

G e-^S i G elc:J;o-CE#^x.5>H-CV>-C'bav^ 

-/u KKflsBie t LTtt. «ajx.lis i O2 Si^nU^i: 
^fflLTtavs 4ttc, S i 02 J; •? tRm^fOisv^lt 

[0 0 4 21 Rm^<0(6:V^lt!|6|-t LT«:, t^Jx-li, 

i OF, i^TLHS i O2 , /-Hy 'f 5 BCB ('<W 



y-y-SSKi 2 05«-±:^a»cffiB}i^fiEStt5. 
[0 0 4 3] X, *5l^tCi^V^-C«:, a^mSSb^Mh 
7i^i^;^^*±, S|gE=^iry -t— SKKi 2(0±*ffi2 1 1 
SKy-h«®8roTffi2i:roiEl!itt, ^Kf^-y ;^/i'JK 
5 <7)±gBSffi 2 2 t St^y— hmiS 8 TtB 2 1 t 

i^K2iss:ttb*x-cv^s*as$f*u<, «aj;t«, LOCO 

[0 0 4 4] *:^e^ici*v^-rt4, m^\i. m^^^'j^ 
-sKKta^c 1 8 i:m^-ti>^^'¥^mt^m 3 roigp^B 2 

B-*-S«l«lCir*tt5Sfi[J:laS«ffiW(4:fi2 1, RtJt-J'- 

<Si ''ffi B ir jgfig $ ix r V ■> s t <o -x? W o r t> ft V 

[0 0 4 5] 0*0, Mil!i8TI-fii:B-t-5ge^J-* 

^»«ffif4B2 2 J: •? t,(Sv>&Bi::j^fig$n-CV5a55}- 
t ^i!Sii^^fl£^oSffi{4B 2 2 t PJ^roiU $ «r:^-r 5 1 
(O-C'^o-CtftV^ X. :*:5IPJ-C-|4, a^=^-t y -Ir— 86 
IS 1 2 <Sr«»^-1-% aiS^^fl:€ 3 (0±gil%S 2 1 ii9&W- 

=¥-vyr»£Kffi«i 8(r>±m^i5y'^x^i&f'^^j\^j^^ 
«a*iE 5 «: U-C V ^ 5 SRi|£g!{*:JB 3 roSSffiB 2 2 J; 

[0 0 4 6] X, s^=3e-r y-\'-jEKi 2«r«^-r?>a 

^tS5^Jl^figUT^^^)S3^i^^^^^*:g3(7>^S^4B2 2 J: 

H^fig L T V ^ 5 a B 3 O^ffittfi 2 2 t C 

[0 0 4 7] :*:5S?^JC*^«t511^^*Sh7>-:^ 

2ro^S14S:*-f-5'F«'»»*s^*ixTV^-Ctft<, 
tci-^-Ctt, i:t>-SBIctt:iSE6«jlc»«wS|v>m2 

SEdf-r y-lr-8KK«atKi 2liil«:ttfi<j««w»v^»2ro 



[0 0 4 81 *:^wtc*jT. ^t^m 1 (ommi^^^-r^ 

[0 0 4 9] -^tLT. 2|s:«I«{C»V^T. SK^-ryrsK 

[0 0 5 0] *«WJc»ft'5SKSIS^3»*Sh7>'i^^ 
^10 0 {;ii^v>r . ^m^^ V rjEJS 1 2 li. h 2 co 

^ (w^^^SfP^J-ny— hSffis ,J:S^^o-Cv^5<o-cia2-C 
♦ilgi7j^5?nTV^/^V>) (C^LT. ^b<(^. ^H^^-y^ 

[0 0 5 u X. ^mm\zm'f^^$^m.^^0)mmh'7:y 
oSK^ir yratK«a«i 2<o(i;^fj:< tt-u<DmiiLt 

[0 0 5 2] X. ^^m\:i^.^^t^m,^^0}^mhv:^i^ 

^2(0«lSi4Sr#-rs^*eitei;45iiiiB«j;i-g-*tLTv^6* 

[0 0 5 3] ^tMTf-'f^ =i>^ ^ h3\ 

mgp 1 3 (T^^sti, El 3 icjj^reitc. ^^^-tyrgfcK 
1 2(ommtm—<omi\zm^^t\.x\f^^iy(Dxh^x 

fSjJf-r^f ^i^iJ'i^ h^lttiSiSl 3co^®(i. ^sS^-ryr 
ffisSi 2(^^®j:i:) iim\^^{^Lmcm^^tix\^^xi>& 



m\z^m^tix\^^xhSi\r\ 

[0 0 5 4] ilSLyt^ld, H 2 tCTj^-Tii 19 . S^tJ^t^ 
9(DS^y— him8coK^:frfS)jci^tts$gSB2 50— 

K^J^T^-f ^^-^^ hsiasffi 3jcfi. igi6jc^i-« 
[0 0 5 5] X. mi i^zTTk-rmiz, ^^m\c&.^^^ 

h4 2^^\'f^-th^mxh^^ zti\±^ 
-JFR;5^ #t'^=">'^^ h5ltttSLffl51 SSritW-r-St 

[0 0 5 6] *«e^t-*^Jt^^^m»?a^sh7 

i^v';^ ^10 0 lc»v^T(^. h'mm(o 0 -h-Ut^^ 

^/c> h ^V^iJr h-&j^2 0 1 

ix5wt2)5M*Lv\ la 1 4lc:;^-r^:^'?. SSS 

^^^)'^—miSk^'^<0^yNl (iB-^4 3) (i. y-hfli 
fii8(^5^>^T55'SftiSci i\z.^\^'r^U^(r>^^ A 5 

[0 0 5 7l4#ici, SSI|2^mM^^;*^/u?gric;€g^5 
fcs&«sr^«2«as*w-r6=^^y"^-j«casi 2tciBi 

-a^tcii, sss^-r y-v-gfe!«®igcotswui, y-hm 

[0 0 5 8] h7 
^'v?:^^ 1 0 OJcttVjTfi. ia2tc»tt'55F®iaT-afc 

^^^•Y y rsEK®«i 2<o*iwirt, @i 4ic^-rei 

SimSBl 3(C*^tt5S!K/i^T'>f ^^'^'^ h4 2t(OSS 
SEBil4 1 «:*8i/<cv^ i 5 ^-SSrt^$i^TV^5*^5 J: ^ Mi 

[0 0 5 9] y -V-gKlSl 2± 

v% *«W(c:KitSSKS#«J*^h7>i^;^^ 1 00 
y-V-gfcSSl 2(OiIiiWi Sr:ir**:«jJwft 

^-rsi^ifi. ^m^amMK^vv^;^^?^ 1 0 0 



W/ToX ^ KWi /TfoX 

So 

[0 06 0] Tox* 3 n y gSiS 1 2 ± 

(0:7>r— /u KK{k;lR<^KJ?tTFOX «r3 0 nm. KSrlO 
0, timt-t^t. Wi J^, 0. S/imEXTJiSa 

/ K 1 5 ^mm 1 <7)^mti^3M«?;65ii; 

SSr^ri-5il2 0 2;dSf+*0$n-CV>5 t>cO-C*oTtS 

[0 0 6 1 ] Mtc, *^0>q{c*^tt-5^fl^:ir(*:0iJtc:»V>T 
fi. Sl^=^-y y TiffisSi 2<o^® 1 4 ofi. y-;^<./K 
Wv^^ci 5 i:^oTSfl5«c&«-t-SMz:»teM<o)l2 
O2to^iaJ:f9t>{g:V>{4g{c?f0^^ixTtAi/\ L 

>^€iSc^ 1 50^® J; K> t®v^igi$co^ffii 4 O^W-r 

{s«SJC2^A^nrv>5ffl«ci 4 ^^sSig2cr)^mt^T 
iKfe;65il5gffitc^A^?ttrv^s®^l 6 (^mm^iG 

[0 0 6 2] i^TtC, *:^P>g{C^.^^f^m^S!J*a 
>v?^:^ 1 0 OO:a(^0-(|(O«fiK<bjKj§;^&«r[glffiS:#Ra 

uxsiK-rSo m2\t±mm. iaiJiEi2coA2-A 

2' »r®lCiott5W®EI. [il3mgl2<OB 2-B 2' Wr 

[0 0 6 3] 1 <Dm^Mi'X^T<omf&i:^ 

ic, mibj2^^mtm2t:ift'i.xmf^&<OS IX^^J:^. 
so I® 3;iS^(te>ttSo 0(7>^ftiI(cfe-5« 



[00 6 4] ^^ffl^l 0 i:^^5>Bi«l«ci 1 t<Dm<0 

0 IMS J:^ i>mm(o/b^\,^mm^hr>tiso im^^^ 
^m^^ti^m2mmm(D^'YVTm^i 2i!imnht\. 

[0 0 6 5] -tUT. *:ir«i:fl?JJJcS^V^T«:. y 
T»SKi 2(7:>±®gp(c:ji. 0y^tf. LOCOS titm^j: 

^ft^t^So ooso ig3±ic:n, h 

^T-5£S$nSo y 1 2jcgJBiuyb* 

^2®SS(?57jf7'.r h§l#tbUSi5i 3dSffiJt?> 

[0066] SOIS3(09*>. hSfiiSOTWJC 

mi»ii;M<^y-;^/KU'^vfii«9i5KJtp5ti.So HI 

1 A\zfik'tm\z, if^f^^^^^ hsitaufflji acocf 
{cn, ?^^^-<='>^i5'^ h§i#taLgi5i 3^ffi^^»jgg-r 

v^Tli. =^-vyr8EKi 2<^>tSwi«:. y— >^/Ku-f 
^'^iS 9 ^ ^-r-f 3^'^^h42t (OSSSERt4 1 J: 0 

[0 0 6 7] z,(om=hX\'X. ^-y^^/^fl^^«i«c5fc*5V^ 
-caf ^Sfiitc J; o -c*^ u yb3fe»J*ll 2 ^ y r 

h51#ttlLSi51 3tC4<T'-f =^>^^ h 4 2\ZJ:^X 

fj:m2mmm^^ y T/t^^^^:^/i^m^mm\z^»'t^z. 
[0 0 6 8] ^px.T. ^*j/^^2 2siisi=^-y y Tfi. m 
<b Lxmm^^^^ y -v-ssek 1 2 i:mLxmm-r^(o 

[0 0 6 9] *llffifi?^JICJ&^V^T^i. y-tfT^^ zi^^^ h 4 

2iSr^jts^i?>ic5?®L7t/-j^7^^ zi^-^i^ h^i^muaj 

1 3S:K»tS<^-C\ :5^^yraEKOi|rB4 3tt, y->^/ 



hBl^ttiL^l 3i:Wi^^^t. ^^Vrmi^l 2<D 
[0 0 7 0] ^Jt. |gI2<Oj:9t-. ^^V^-mm 2 

[ 0 0 7 1 1 H 2 o^at^^jtc t^t. m^xmi-mm 

1 0<7)±TJC^yt^«#?5*ib^ffi!J(cr6];&>oT«ittll:8K35S 
A-r^^o-C«/£<. ^-ir y r^E^^S^^*:^c:^jK^S:WA■r 
10 0 7 21 ^tz. ^^^mi-xm^mmtn^&^cD^^v 

*$tv^o LOCO SteSrJ:oXfl^fig 

3cOilj|i (^) Sr«gtt-5o 

[0 0 7 3] mi(Dmmm\zj:^^<D{&<D^9}^ 
^-hmtm? i>m<'r^^t\zx^x^ y-hm 

[0 0 7 4] ^^ii^-cii, P5bti.ybti4 s^j^o^-r y 
ir y rgeKcoiiS4 3 4:, hmtso^s*s4 5jctt:-< 



[0 0 7 5] hSl^Ort, riV^J'^ 

sa:Jt^®«c2oi (igi2. hmffio^< e>^fc'^fi5 
<oT. w<^€aAS2 0 1 S::^-^y rsttsi 2^19 t^ffinic 

y T Liitf 7t i^jco^aSfls:^ 3 1 0 (O^ 

{CaSJt/.CV^(^-e, ^-V' y •^-SSiS^*^ 1 SiSriSJtT. 

-rS-Jr*— h=i^^^^ h-&i^2 0 l^SrKtt. y-hSffi 

[0 0 7 6] 7}fx>r r^^-^J^iJ^ hSIttatasi 3 4r. ii^ 

"CJiSL. ii^(OF ETJC^SI^^T"? 31/^=1 i^^^ hSrK 

O I -MOS FET^CfflV^5r <t36S^figJc:«:So 
[0 0 7 7] i^. :*:^mM\zm\^^Xi^. ^mLtim\C^ 

m^misii st(Dmn<DjS:mzi^x. 9&M.mti:^^2 o 
r^^\fhnx:ifs^^ K-o^t^^Y^-j^j^f&m^5(omn, 
m^2 o(D'-^f)>h^t^m'¥-mi^i ot^^m^'Amm 

l^dr ^ y ir-ffiSS 1 2 ^^fig-fs SlS^^f^a 3 (D±^ 

mm2 ii!i-^f6^m,mcM^^th^tmz. 

^^^m»im 3 o^ffiffiB2 2 J: I? tev^&atcjg^s 

^^&»:ii3<Djigu^ffi2 1 t^t^^-hmm8t(om\c 
i&mmi!t^&m,^titimj^tfj:^x\f^^<DX\ loc 

OSlc:j:S^®^{b^^^fflb7t^'&lc:M:-<. m^mmt 

itiM^tz\'fmm^'^^^r^'^mt^j:^<Dx\ -m^±^ 

[0 0 7 8] fRi(ommm\znn^x^M.t^»}^j:^m. 
4oonm. s o I m 3 (Dmmi-tm^m^^ I 0 X 2 0 
§i#aus&i 3-ei oonm. y-hmitm7(Dmmn 

3nm, y— hmiS8C0/?:$fi2 0 0 nmir-r^o 

m2\C:^\'f^m:^\^<Dm'^m^<D^M) lis /I 



0. 8 Mm(^)iE*JKt-rSo 

[0 0 7 9] y-h«S8TO^-V^^/W?Kj«ti«c5tC 
li. SO I X 1 O^^c m"^cD7j>i>^d5^A^tt> 

K :^gi«tcfi 1 X 1 0 20 c r^-^<r> t 

*r^<?55)-*fiSO I^OT95»®^T-PJ3l-t-^o SOI 

^cop-^^^ y 2S:fig-ra55)'(-ni x i 

[0 0 8 0] ^1 (O||*E«?iJ(7)flfc(Olft^0iJ 

u 1 3 to^w:^. "^^^^ V i^-sEK 1 2 (omm^ r> t 

10 0 8 1) fiajxitf, ia4o,t *^®«cl oos 

0 I ^3 <!:I^i:i?^tr*>o'C t^v^ so I msitm^^ 

m2cD^mtt^^r^^^^^^:^>'^i^igffilcaA 

3(7)]^J?$rJ»< LTd^StJ^. iiiS*o:T^)Nei^$:i^ALT 
t>. SO I g<OT6l5T-fi*gStt255®S$tL/j:v^(0-C. 

So 

[0 0 8 2] ^(Dm'^. ^^v^—m^mmi 2oi|gw 

1 (4 3) ;65:^^<*^,5>, hmil8 ^^#tt:g3 
1 (4 3) $ry-^mtl8<D5?etM4 5<t 19 t>/h^< L 

[0 0 8 3] X. *^p^(c#.^5±ieiiffi«?ij 1 <om(Dm 
v^o wcogijrii. /?:v^:^r^ y r«ciS2 0 ^^^yr 

[0 0 8 4] /j:*5, m4 3(ommmx{-i. ^^Drm^ 
m'f-m^t^^])Tmnm^<omn\t. 043* 



(0«#i»D2 0 5-D2 0 5*-efc5o ^IMSD2 0 5 

-D2 0 5' fi. ^m^l<oTS^5^-:^v^T^^^^l 

[0 0 8 51 Sm'^SSiOt 

OSFETt UT<Df^ffl^sSSv^^i^>^c, ^^SStirUT 
[0 0 8 6] ffv^^-vy TjSKlS2 0 5tt. KJ?3a5:*:#v^ 

[0 0 8 7] ^JctC, *5g?qtC#.S±|BlllfS^i| 1 (0%\\<Dm 

s I MOX, m^^fy'^m\^^^m^\^tLSO I SS, 
^r:=^-/u^. fdio;^&tcJ:»9 Ji^^uytiso I SffiJitc 
V>T*fe^^±(;iifi^^^ixSi|^^^{*:® (SOIg) ti*^ 

[0 0 8 8] S I MOXirft. Separation-by 

-implanted-oxygen <Dt^^>X^^ ^ v- y =^ VSffi^'l-g? 
*S:^:^vaA"r5::i:lcJ:»), »V^C^y ='>'Ji<^T«c 

[0 0 8 9] — ELOti, Epitaxial Lateral Over 
Growth (O^^^X^h^. telt(*:±IC«*-f^tC^iS^®Sr 

?t5SO I^3-CfoS^-&lc:oiNTi2E-<yt;6^ 



[0 0 9 0] ^m^m(D-m^mm&^h^. m 

WttbSOT. '>tt< ifc^vi*/^JB^fil«i:^■Y'4^^^ 
[0 0 9 1 1 ffi«)ii^K{kKJi(^l?*tt. S I MOXS 
Sfd^JV^TttAMWtCfiS 0 nmd*e)4 0 0 nm. !S0 
'&:b-ti:SS(c:*5V>Tfi l 0 0 n mt^h 2 /i mSft-CfeS 

[0 0 9 2] f0.L. -m:^{t^nm^bso \mm<o^ 

g^{t:^j?(0/>/^ < 1 1> 5 teSS J: «9 Ji;?^ t < -r 5 :: <b 

^*^:mv^-ct>sv\ Mxif^. s i3N4 . r/v^':^. #^ 
i02 > r^^\^yr:^:^—ii^>n^m\i^xi>^ 

^«PSffiSrKJt-r> f*:7r^rS«. ;</7:^SS±(;5|6 

[0 0 9 3] m^m^l 0JC*5(t6SO I Ji3(Oj?^c 
li. :ftM6^«Cf^5 0 nm7&>^ 2 5 0 nmgjS-C$>S;6^ 

>®«c^FIS9^7>w^^*s:^g;®■t-si:v^9a.fe**b> y— 

K U-f ^'^ilE 9 \.tz^W^t^ S O I g 3 (^J£ 

t;^^<;6\ fe^v^t* y-;^/ Ki^-f ^-^SScTTi^g^^^k-r 
5e«coj?$fc. SO I^(^/?$^lS:^i-'5wt;!)5m^ 

[0 0 9 4] ^^^^-^^ y-^'-^Km^i 8(c*^»t5=¥-r 
ir-ffl5?S 1 2 <o^l?(^. ^^«i«c iO(7?soig3J: 

— SEK 1 2 <DffiWi (4 3) ;6Sf^^-t>/^BWO 1/5-C 

^) . v-hm\tmm>3nm. =^-vy-\--ifgK®«cJb 
8 ^ y ir-iffilS?i« i s ^ ^-y y -v-gKK i 

[0 0 9 51 HS12Ii8H5 2 OtoSHSr, y-hM{k 



p^{ffl{;ipi \i^w<D^^ y -^'-ffiss^s^ 1 8 ^m'tfzm^ 

let, hmffiS y ir-S6K«R«cl 8F«160?F^ 

i?SS:> hSfiiS i:^-^^>ri.5PBl(^Sfi<04%fc«i 

[0 0 9 6] (au. ^-^^ y 8<7)a{4^)-;m 

*LV>o ^^^c. ^^fi- y rjEKl 2<0-r-<T<0jSH'X?-;t 
iffi^S^f^. ASWtiHf* 1X10 ^^c m*-3;5>e> 3X10 

[0 0 9 7] y-^/ Ku-r :/^i^9co^MifeSiSJi. 
A^6«3tCtil X 1 O^^cxnT^t^h 1 x l O^lcm'^c^lS 
ffl-Cfcf?. 1 X 1 o2<>cm"3j:ij 

9tcfl. n^-y^^/uh^^'v^^^^to^'g'jiy 

[0 0 9 8] y-hJf6Jg:m7COl?:^ftii^2 nm*>e>2 
Onm@«-C*>«»o wtUj;i9»V^^. V>^/vmM\^^ 

^^fflV^Tt>J:V\ :^yc:. ^?^^/?:Sr 2 0 n mJ^Tirt- 

5<7)fiL s I m(r>m^t ux— fis^tcn^^n-sfctto k 
mns i 02 x*$>o-ct>. 'th.u^(Dmm{^. m^its 

i3 N4 . Ta2 O5 «*T?fcoTt J:V>o 1S»<0 

*t ^ ;6 5 a ^ $ n t> X' o T t> V \ 
[0 0 9 9] y-hs (o^»9> hSffi8iciBa-r^» 

EI2<Og^e*[$30g$) fi, -P^jx-f^ 3 0 nm;5>P>0. 6^ 

t>ti^ t\^^t>tix\f^^'^mxh^r>. iiSiftflEMos^, 

[0 10 0] Syt. n^^-r^/W- Vi^^^lC:}b^V>Ty 
— hSiSlip'' Mo. W, T a^O& 

^mt^v^^ h\ T i t^m(D^mit^^mx^^x 

ii^p"^ T^^y v-y :3>'X*>5;65. n"^ ;}^y v-y M 
o . W. T a ^O&JR. ^Mi^ y i^-r K. T i N*f (Otfe 



loioi] y— ;^/Ku-f v^«cfii!&-(oaiS 

[0 10 2] iSS, *:%^tCif^tt6±15#:B:(*:MtC|f^T. 

(0 10 3] :^^m\c^^m^i0)^mhy>^i^:^^(Dm: 

tSK^^eir y -^--gg^S^i^ 1 8 ^(O^^gfttcH. 
/i!MSi5 2 0«:ffl8iWJc:?gfiK-rs*^{cfc5o ^SXSH. 
±f2Lfc^(c, LOCOSJCJ: J^tt^HSv-y ^i^-g^^b 

[0 10 4] ^Ac. -KSXgf^. ±l5Lyc:^(C. LOG 



mn\z^ ^iryro#Uiti>9SSiIS:«ffc-li:-5^i6. 

•r y rSKKl 2cDl&6LSrTtf6/tat)(c, ^^e-ryrgSKl 
2 05F>B«»j»*Srii«ro^^55^8l®«cj:ii5*t-5^^fiifeS 
*J:»3 t>ii5<K^-r6»^(c:ii. ^#fiife<ora»(t J: fi 

o ^ * s iC) icfi M /j: ffl S: t b -r o 

[0 10 5] WTJ^. ±fBLy^l|li60lJ^;lM^$tvTV^5 
h 7 :/>^>^ ^10 0 <Ol!iit*'j5fe(OA»:0S(cf+ 

v^rf^aatciiftw-rs. gp-t>, lai oici^-r^mtc, v-y=i 

O2 J:l3<?Sai?>i&^SffbK2S::frLTJ?^? 2 50nm 

O I SS^c:^oV^-C. -^O^SS: 3 0 nmg?{bLT/<iy K 
KfbiK2 0 iSrfl^^U, i^V^Tip:^ 1 2 0 nmOSibv^y 
3>'1BI2 1 SrCVDtcJ: o^Sl-fS. 

[0 10 6] ji^V>TSO Ig3. /N"-;/ K®?'(bK2 0 0^ 

t/^^ibi^y =i>^li^2 1 0 J;«9/j:5SiHt3gSr, ii^(7):7 
;i-hy y^7:7>r (« 1 <o:7-<-yuKPR) tRiE 

(RJt£f4^:*-^^^5/5^:^^) «c J: tjig? ;i mlcirax-f- 
So gcV^T. *I5 Az m<7)>'^ h y y^^:7.f jCct 19^2 
oy w-~>'i- KPR uv^:?^ h 2 2 oSr. ^i(oy^— /UK 
P R J: ip ^ :^ $ ttyt filB«S«ig±icS5^Jt , 
^20:7^— KPR i-v^:^ h 2 2 ^r-v:^^!;^, S^bi^ 
y 31 ^^M2 1 O .b/N-:/ Vm\Lm2 0 0$:R I ElCJ: "9^ 
^y^l^y-t^o i^^f^Xf^Cl-i^:^ h^-^::^^\Z, SOI 
Sa SrJ?S 15 0 nm(C*:)yi:oT3iyf^>'^-r'5o 

[0107] ctbtci: »9 . HI 1 1 S O I Ji 

3ll**(Oi|iS5 /xm<^)SJ|fiT-(l^<^i?:^25S2 5 0 nm. 
iWlS<0*Il /im(7>®^-e»i^C0®^;i5l 0 0 nm^/«^ 
5o figV>T. ±«c«CJ5$ 3 5 0 nm<Dg?fbKS:CVDte 
CMP (>5r^:;^yu if.\) y 

^y=^) icj; i9K<bflSSrW®L¥il^b-r5o cco^t. ^ 
fbi^y 3:^K2 1 OdS::^ h5//>*(c*»?. CMP;)5-eo± 

[0 10 8] R I Elcj:i9. ^{bv-y 3yiK2 

10. Ym\LWk2 0 0. ^<^i^fiijOKfblS«:. SO 

J;9(c, so lg3<DlHl'9co, so l®36saK<to/t8B 
^ \ 2(0±gi5lc>^^-/UKK{bM6;55fo5«jt;6q#(bn 
So ^v^T. so I :^>?£A{cJ: »9 

oflia^jsi X 1 o^^c m-^t/iSJ: 5«c^AU. 3 
nmCOy-h®e{b^7SfgRS^{blCj:i9J!^^L. n^^J^y 

i^y n^^Sritlgu. y;^- h y y^/^y-Y i:R I Etcj; »9 

rttSrfflO. 2 5 Mm (H 2 OjiT*f^co*i) jc^aXU 



[0 10 91 z(Dm. soim(Dm^ui^7ftm^mmi 

0. SO-lS<0/j:v>«fi555'255^^5^Rflfflai 1. ±«|5IC7 

jEiKffi^l 8 t<CSo ^^b. 1211 l<^?i^tfeSr?[^^^. II 
1 3\C7r:^m::±mcm^ 200 nnK^SfklSSrCVD 
itetciiigitSL. R I Efcj:»9iiio,^/<o,i5r-^^;::^(;:: 

J: 0 2 3 ^mf& ®?^b^{|ij|g 2 3 ^r-^;:^ i?^ 

^mi-x. mi o\c^\f^^<y h^mmmmmmz^ mt 

[OllOlX. *«^{Ct^V^-C*i. p-^ (DTi^f ^ =i > 
[OlllJ p'*' TKy'-raV'^^ h9l#tULffl51 3tt?f 

«to^T-55^BiXS <t l^l^jc > m ^ ^l;:: J; 19 

lo 1 1 2] y yi5^7:7^jc:(iS^tr— A. xi»^. 

3(OjSjagi5t;i*5tt5'>/^< ^ 'b-aso^iiiic^^<M*S. 
n< J: 5 (;i*PXg?nyt^-^ y r8KK®ttc l 8 ^Bft< 

[0 113] ^fKy-;^/Ki^-r>'fii«9n. ^i^^fles 



-r5t><o-efo5o ^^y-:^/Ku^>'ts«9icji. m 

lO^mttSr^-rs^Mfe^iSSgldiStAL. SIS:^-^' 
y ^-JEKSitS 1 8 (Cttm 2 <o^mtt«r*i-6^»fi!K>Sr 

[0 114] ^ti. ^H^^-r^/uJI^fife^^Jcfi, y-;^ 
/K^><:^fi^J:«9 t>fg:«jS(D:^itfe«j35S^AS4x-5o ^ 

^AU/.CV>t(0-Ci^-5o 

[0 115] ±f2Lfc«Jc. *«e«Jc:»ft5S»Sh«St 

=^ir y iJEK?ii|El 8 Icir^Jt ^ 2 (^±D5^tTJ^^^ 

[0116] mX,{ii^<^r:^:^^^y^^y<^Ty^^OK 
CVUXW-mzs i 0 2^co|fiS:KSr«ai-^^:^ffi. ite 

mmtx^x SO G^m\i\ :^i^^i:W'mzmM\.tL±.x^ 

[0 117] »2(0||JfiCT 

*«l^f-#,saiSli:#^*Sh7>'>^;5^^ 1 00 
o^2(D^^S^?iJ{::ov^Ta^-i^o ^2 0|ll»S^J(c:*5\/>"C 
Ji. y-;j=^/Klx^>'«1^9$r«^-r^n'- S?g^9 
tt. so I® 3<^)Tffl5«C3tit-f. «i^C0TtCll5^-V 

^/\-i»^mmtwims.(r>^nm^SLi:m'r>pm^fSL. bp 

^)^T®i|ElC^f^tt^{g:jSJ*m2 2SmM^%2 0 4*5Ktt 
b*X5o -^tO^-g-COiffilgl^rll 6 , Igl6(DA6~A6' 

[0 118] cico^-^, ^-v- y -Y-stK^^iBJi s\z,m 

Bi 2<op- ®i6SHitbS<oT% r(oxo<D«i«cPBTfcy- 
iryrSEKl 2<OpS!:^*eifeiigS^j^<-r5wi:;5S'e# 

ratKi 2opS!^jreifejSSSr±ff-5ct(i. ^-^-yr 
iffss 1 2<o}ggi:«r®P5-r^^^}^o-:^. v-^mm^ 

mSiE;6SSIcn«c:< i^<o-c. ^-r y 1 2(0 pM^*fii^ 



[0 119] 0y;tli. y T8EK1 2i:^^:^/um^ 

ftJl^^^lc: ^ X ^ ^ /h $ < T- 1 ^ i: V ^ 9 fi@f 255:^ e> n 
:^fc. ^Il7)5n* g<DJ¥^?J:i9 t:^^<?i'5J:5^- 
[01201^3 (ornmm 

V^Xfi. 1117 75111119. 11115, ^17, |113 9/.CV^U 
t-$P<OffiisE{c:^J«i^jga(Dii5V>^^l 6$:IStj-. ^(D 

^*fii^ssoigv>®^ei 6 y— Ku-r v®%9 1 
ora{c^3re#j«so(sv^ffiME 1 4 *ytii2 0 2 srKttyb 

[0121] Jfe^o. 117(11111 5<?:>C 1 5-C 1 5' »f 
®. I1I17COC17-C17' »f®^?tlilll4 1<^>C 2 
0 3-C2 0 3' »f®«c:*5ft5ft®E-efeSo ESatJf 
I19{1. 7cOt»it$r-g^^ML7t^'g'CO, 114 1(00 2 
0 3-C 2 0 3' (3:ti^-r^{4g»c*5ttSAz:©IlI-c^ 
5o 113 9I1I4 2(OC 2 0 4-C 2 0 4' ^ffitC^ott-S 
iffiia-CfcSo 114 0tt|l|4 1 OA2 0 3-A2 0 3' 
Br® :fo 5 i:® II -C *> -5 o 

[0 12 2] EP^?, 117 (ISO I S3toS?V^^-^ y 

SEK®«1 8(c:a9:(tbn:fc=¥-v y rSKKi 2<D^\zi&Wk 
1 4 S:»:(tyt0»J-Cfe ia8(lSOlS3 ;5WV> 

^i^«i«i 0(Dgi55^i-(g:sa[«i*s {m^mmt^i&^mu 

2 0 2) 5rH9:(t]tW^^-ro V^Ti^t>=^^ y i'-SicKffi 

«i 8\zmfhtiti^m^YV'Y—mm 2(c:t5v^T. 

«cl 6) ^HStt^o 
[0 12 3] ^fc, Il3 9J:^tC, ©jSSaJ 2 0 2 ^ S 

o Iii^wv^sp^»^cK^t5*fe(i. (a»S8ui:y-ha 

<lF«1<o^^^»;dS;^c^ < so I ^tJWv^^J'^ 
T(fS:ii:Srl[mi-Sie:<S;OSfcS©-&«c*saiT?fc^o * 

fz. ms 9\c7jk'rm\c^ i&m&m^^ so im3(Dm^ 

-t,, s o I mAm\f^m^m^ i o \zmi ^ti^i&s^mm 
20 2 SO I mrm\^^^'Y}jr mm 2 

SteSJSSPl 4<oi:#lcJ;oT. 1&»Ammiim^^th 

[0124] iiisosais® 1 6 (Dmm^-xmm&i 

1 Ol9cm-3j£ilJi, «f(Cl X 1 o20cm-3;&>^ 



1 X 1 0^1 c m-^<D9^mXi>^o X. 1 4 

(1. ^:60l>{Cd^/^<i:{>l 0nm«±(O^^^d5jC£:;d5^ 
iSS(c-r^Ci:;65J:<. ASW(c(ii x i o^'^cm-^/)> 
fe2X 1 0^^cm"^<OjSK-efeS;d5, w<Offiia(cSl< ^ 

t>. ii!»ffis.t »9 $xLfen(^Av\ asaisas® 

1 4(0:FMf^SS(l^ -v^wi-J^^^^<hI^i:r't\^< , 
[0125] ^H^teSiS^ 1 4 o:f^)KifeigS(l^^^/u 

*M (117. 8. 9. 3 9. 4 o(c^3Jt^^-v y rgfcssi 

2c?:)1SI:fe-fS](OS:^?. I115.lll7.gl4 l^t/4 2 (D 
lE-^Wi (4 3) ) (;i. I 0 timU±h^\t^9}^mWh 

{&Mmm tmm&m^^\'^xm^'i-^m^n. 

[0 12 6] CC-eHiSSiil 6«:59:(t5cO(t. ^^y 
•V-»fiK«g%0»gtSrT(f . y 1 2 (c 

y T;dSSIEn^-t-<-*-5fc*5)-e*>»). 1 
4^59:(t^»<o(i. 1 6 <by— ^^/Ku^^-^g^c 

9<otetscg^5ia^uT. 35^;^<oFp1^c^ii^ffito5^^t*^-5 w 

[0 12 7] *^P^(C*^T. ^m^^V^-m^l 2\Z 

iiA^:h.^^*fiifeoiSS(l. mcm^^ti^i,(DVit,fj: 

^^lbL?:cv>m*(OSS-efe5*;55M* LV\ ^^^^ 
y ir-gSSSffl«i 2(c:(i. *f«Ji:/^S:^^ y r <hf^c^ 
SSo:^*6ife?;55^A$ttTi>n(^Sv>z5S. ^-^-y-V— 56 

COS«(l^H^^-y y ir-i5SSS®«cl 2(D±f^<D^^m7ti'^ 

[0128] ^mmmxn. jj^t^-y ^-^j^ h 4 2 (ih 
1 5ic7i^-rj: 9(c. ^-'r V ^-mmm^i 2c7>f^. ii^a 

Scosi^i eo-astc-gA-r^^ J: 9(cLxia:(t'Ct>a 

Hi 6. Hi 7 0J:9(c, ^y'^z'i^^^ h 
4 2(0^($:;55:ae^ y -Y—m^m^l 8lcif^(t5^-V y -v 

-iffijsi 2ort. ji5sa<o®i^i ecD^mcttm-r^x 
ffi^-r s fc «) jsifi«» as V ^^«(o-^f^J * (i^w 

[0 12 9] ztom-^. mi s<D^o{z, =^-vy r«ftK 



^^i- y -V^-cSSS^M^OtiWi (4 3) Sr. y->^/Ku 

[0130] 1^116. mi 1<DX.0\C^ Tf.y"^ =3 

h4 2<0±i^^^^ U rSESSl 2*<Df^Sl£®^ 
1 6J;i»tt. 7i^y'^=i>^^^ hSI^tHLSPl 3=S:S^Jtjfe 

sit^muspi 3jctBs-rs5}'7t*»tJt£tf'5^^(c#v\ y 

[0131]X. ^15.E116,|l|l 7oJ:5«-. 

^ h255^ltibixS{4®OjljafiO^^ y rSEK*:, 114 3 
do^i^, J¥v^=^-y yrjEK2 0 5ti, ^^vrm 

[0 13 2] rtoffij^jdj: 0. Tjf-T^H- ^Jv-^^ h255a9:tt 

nhn^(Dx\ mmmm^<o^&\cx^x^ y— ^sss 

[0 13 3] mSfiSiV^n'- ttftil9<OT<^-Si5tC®JS 
SJl255A>)i^^. IS-^2 0 2 0fii«c^?i^^L. n"- fegS: 
m9(DTXi&WkS.mi 4(r>fj:\,^mi^X\:iis n"^ ^fcJin 
- (SS2(^>»l^mS®«c) 1 5 75S^ltbtb-5 

^^^fi:?5M^< ^<b^liSC- t755a6^T-fc6o 

( 0 1 3 4 1 X. m-<Dmmm\cmm ltei 4 3 ^;l43v^ 

T^LyhJ?:v^^iry TjSfEK2 0 5*<^>— ffl<^Sl«{;i, :^ 



fig-rs^tcf*, lai 3«c^-t-ai«c. 

fc^^^-y y-V-SS8S®«co^52S35<7)±Sl53 5. RXJ^M 

mit s V ^ s ^ 2 0 s 5 

ffi$>JCi|6»«s:<DfiiJS2 SSrSJJt. IKv^T»K<k* ttViiS 
^=3^^ y aEK«i«i 2cojljaSffSOSKftllStcat>tu 

HMco^M^Sr^A-r S w <5: J; o TUmUi^So 
10 13 5] *fc. ^^^/l-?K^®«Elf. ij£^ff:g4i<o 

[0 13 6] m^(ommm 

1 0 offlfit^fl^^^. ♦§ 5 /i mo^ 1 y ^ — /u K p R 
SEfki^y =ii^K2 1 Oir/^V K®?{bK2 0 O^R 

(0 1 3 7] j!^v>Tf^Ci^v^;^ hSr-^;^^{c, SO IS 
3SrJ?S 1 5 0 nmlC*:>/S:oT3i'y^:^^-r'5p CtVlC 

J:0. El sfc^-rail-. SO iSSfi^i^totis Mm 

0€ii|E-ei:±^cOj?^;6S2 5 0 nm, ^Oj^ffl-Cfl-tOi? 
S ^5 1 0 0 nmi:/j:So v^x h 3 0 $r^^ L/^Oib. 

^»JM3 1 ^mjSL-r^. m^mtmmmz i sr-^x^j^ic 

so I jl3$:^ .yf^>-^i-5::t{Cj;i9. El 1 9 ICtj^-T 

0 0 nm(o»v^so iS«i«cds-c#So ::;iT% i^v^s 

O I ®755^^^^1 0. S^V^SO IS;65:^'V y-V — 

«BftEl8. so Iil(0/jrv^«gJ|K;)s^T-55'8i®*Si 1 

So 

[0 13 8] m^(onmm 

y -v-gcssfg^ 1 8 o:3f--y y ir-sEK \2x,^hm 
m<r>m^^m^m^Wkv.x%^Si\*\ z.<owi^. m7\zi^ 
^&-rs?^^^^^illl2 2^9ic/^So fa c-cfi!g|7(c*5 

[0 13 9] ^it^hy^Ao^-mmmx, /vu^j^stsitc 

E12 3<7)Ji^fig^^#-Ct>g:V^ wOOi^-g^, 5g^»SI?ii«l 

iii*^ffi«ci osu^^-y y ir-ffis&?i«ci 8(D~#J: 
s^<^S:ia2 sjc^-To {aUwC-efiia3tc4bMtsp* 

[0 14 0] *:%0^lCit-C. ^VU^S«±<^FET-^. 



m^mm^^^M^^m-'^mt^j:^a -m::. soi 

[0 1 4 1 ] 321. >VUi7FET|C*5U>Tt>. y— K 

- O tB hB ;/3 *: its «) -5 ;d s ttJ S5 S o 
[0 14 2] ^yh. Ga As^. £t^fifet25Sf§V>it^*fe^ 

*36S^^o gi2 2<OJ^^IiSO I 1112 3 

(0?g«Sli^</U^ F E T tCfcV ^T^feSliJ=3l^ ^ y T *r»ffl-t-S 

[0 14 3] ^m^-^ \)T<Dmm\a'X. mm^ 

^:*-vaA^. ^^(0-<:^^^i^A^ffii^?i< i: y 

6e{kMS:Jl^^i-^)B&«c:^^^./u^:^->'aA«:tTX.tf. ^ 
Y y ir-»SSSSii|!c-vo;T^^C^a<^)»Ai:^-y4^/^J^^g^iaE 

i^^o ^/ii. y-t-Sg^S€iiafi^Sv^^4g^-fc<5<D 
[0 14 6] ^3^:, *«?q«y— K U'-r 9 <o 



[0 14 7lBP^,, CVDlCj;«9^^$^8f|®*$i 

^ISlXIK I Et?<7)aiy^:^^ft?pS:fflv^T. *^ffi«E|fis 
1 0Ojfe^^tcMPSP^5S:tt. ^^i£:?gfigi-SXSSrffl 

?tv^ffiHT<^»^BS:lil2 4{c, y— K w-f ^^SiJi^Sr 
-^tpfiax-toSfSSrlgl 2 5 (CL^fo 
[0 14 81 Z.<r>^'^X\t^Y^)Tm&%X'7 

[0 14 9] tsx^^^^mmsz.mx.xs-t. y ^—f\-Ytik 

[0 15 0] /jr^b\ ±fe^l;5>P>^6O||iS?|0fig. fe5 
{Ci3VNT'i:>ilt*S. y y^^^.fttWRtJ^U'i;?;;^ 

^htt. *sy y^^v'-YftWjRT/^aui:;^^ hfcgt 

m^i^— Ay y^^:7^ <i:m^tr--AiSjt^(OiB;^ 
[01511 *ISeq (cttT. SK:^-^' y ir-fflEKffl 

^»Ri«i« 1 1 y ^-mxk 1 2 jciKtti- 

^Tj^y^^ Zl^-^^iJr ^.^imgui 3^j,^^-^;5^ y^^if, 

•t-S^JNeife«rii5iSSlci$A-r^) ttDT*fc-5o 
[0 15 21 

[%^0^^1 so I -MOS FET(7)S:K 



[0 15 31 ^'^^ '^fsmti<of^m<om^i^m 
lo 1 5 4] i^igxm^ctJv^■cK^b]K^offlaii:tffl^^^,, 

«r*>5— ^OffSS-C-^y^>'^»'(Cj; tJI^^L, COT® 

fi!:5)-*as*&-ic/i5. yr^^tBKoiic. cvdx 

U!CMP^^:fflv^T^6^SIS^SI^()^^tfCi:^c:J; t), 

mi] mm. ^mmicm^m.w^^mh7>'i?y^^ 
[0 41 0 4ii, ^?&mizm^ti9f-iihmmh^>'i^^^ 

(0 61 0 6tt, *«W»c^-5S»S6«S! h7V-:;;^^ 

[0 71 0 7«, *56e^{c^sm^2amsh7>i^;^^ 
[0 8 1 0 814, ^%^^c^^m,^^^skmh7:^':^^^ 
[0 91 0 9tt, ^^mi:im^m.^i^^mhv>'i^^-$' 
[0101 0ioii, ^jswjii^ttssitijaimsh^v 

C^;^ ^ (D - tc» tt 5 Kit *iSfe<73 seis Sr Sliq-r S Wf 
(01 11 01 U4, h^i' 



E0Tfc5„ 

(0121 0 1 2 (4. *^l^(;i*^H-2>l;#5ailS h 7 v 

»f®0-e*>5. 

(0131 01 3(4. *:^e^(;i**ltSmi!l2a*Sh9> 
»rS0-efo5. 

[0141 0 1 4 14. h 9 Vi? 

(0151 01 514. ^^micmi>^^i^mmh7^^i^ 
iq-r5¥ffi0T-fc5. 

(0161 01614. *«e^ic-ff.5m*sam® 

[0171 01 7J4. 

fi'J<O«fKS:|ftgg-f-5¥ffi0-CfcS. 
(0181 01814. *38Wt::i*lt5mjSiS!imah7:^ 

»rffi0-ea>5. 

[0191 019»4. 

5J^B0-C*>5, 

(0 2 01 0 2 014. *«9q{Ci^Jt5mi!l3a*® h5V 

•t'5f^ffi0-Cfe5, 
(02 11 02 1»4, i^%Wi\zW:\-^^'^^^^m.V7l^ 

t-5Wfffi0T?*)5. 
[02 21 0 2 214. 

(02 31 02 3J4. ^'Sm\Z.^Z>n.^^^^V'7l^'^ 

(0 2 41 02 4J4. h^^-i^ 
:^ <0 IE S * 5 :Br fisj W fflf^S ^ Si W -r 5 Bf ffi 0 S> 

(0 2 51 02 514. *«?q»c:'»Sli^^«S! 
;^^'<OM«cg"JoA«:«aj<ofl!fiK^IftB^i-SBftS0-e*)2.o 
[02 6] 02 614. ^^(r)^^^^m.Vy:yi>7^9(r> 

(02 7 1 0 2 7»4. t*Jt50**ttSSO 

[02 8 1 0 2 814. IS3fc<oaffS5!ima!h9>'i?^^'ro 
(02 9 1 02 914. '<Sli^(0'mM^^m.Vy>i>-P^-^(r> 



[03 01 113 oli. vtM(7)t^n^mn^^mh7^^i^ 

(113 3 J 113 3 Vt^(Om.^^^^h'7>i^^^iO 
[03 41 13 3 4 fl, «*<Ojf^*tSm#S(im® h7 

[03 5] 03 5 fi. vt^<om^iS}mmh7>i^^^<D 

flfetOffif^ Sr 0 -C S> S o 

(03 61 03 6 fl. 
i^v^-c L O C O SiSfkKSrftffl Ui/tS-froBga^Sritt^g 
t-^0T'fe^o 

[0 3 7] 03 7fi, mnm^mh^i^iP^^\zm^x 
LOCOS mtmi:^m l*v ^m^iomj^irSLmi-^m 

[03 8] 03 8Ji. t^^om^^mS/h^Vi^^^iJrjc 
[03 9] 03 9tt. *38WfCfi%5S#amS!h7:^i^ 

[04 0] 04ofi. ^^m\zm^mw^0}^mhy:yi^ 

[04 1] 04lfd:. *3gWfc«Sffil!ijamS!H7>'i^ 

[04 2] 04 2*1. ^^m\zm^m^^^mh^>i^ 

^^<^H(cSiJO;ftflc0ij(DlS^^UiP^t-'5^®0T'fo-5„ 
[04 3] 04 3H, ^^MJC^SS^ja^Sh^^-i^ 
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